The characteristics, occurrence and epidemic spread of Microsphaera palczewskii Jacz. (Erysiphales) have recently been quite well documented. The species originates in Asia (Russian Far East and China to Kazakhstan) and has since 197 5 also been known in Europe. Much has been written on its in ·asion history and to the list provided by Braun (1995) and Scholler (1994a Scholler ( , 1994b ) the following new treatises can be added:
lished by Scholler ( 1994a Scholler ( , 1994b ) contained many records from Finland provided by Prof. Teuvo Ahti. According to the map M palczewskii appeared to be most abundant in Finland. The expansion pattern led Scholler (1994b) to the conclusion that M palczewskii did not gradually widen its area westward from its original area, but was sporadically first introduced to Europe in some places in Belarus or in the Baltic Republics. Since the mid-seventies, the species gradually mo ed to all areas where its hosts -species of the genus Caragana Fabr. (Fabaceae) -are cultivated as ornamental plants. Its northern limit has now reached 68'h parallel in Finland. The spread appears irreversable and the species is a typical neomycete (Kreisel & Scholler 1994) in Europe. Eriksson (1992) , Gja:rum (1994), Kreisel & Scholler ( 1994 ) , Karis ( 1995) , Gelyuta (1997) , Tikhomirova & Tobias (1999) . As summarized by Scholler (1994a) , the species was first discovered in Europe in 1975. The first collection originates from Belarus. The next finds were made in all directions from this area. The distribution map pub-
Materials and methods
All the Finnish specimens of powdery mildews on Caragana in the major Finnish herbaria (H, OULU, TUR) were checked. Also the sheets of Caragana in the phanerogamic collections of H and TUR were checked. Determinations are almost exclusively based on the presence of mature or nearly mature cleistothecia, bearing in mind also Microsphaera coluteae Komarov (Braun 1987) . Due to the reported difficulty of separating the different species by their anamorph (Scholler !994a), collections showing only conidial formation are cited with an asterisk in the list of studied material. Due to the overall efficiency of the invasion of M palczewskii, they most probably also represent this species, being mostly collected well after the last definite records of M trifolii.
Phenology
The first specimens of M palczewskii that show only surface mycelium and conidial formation have been collected during the first week of June in South Finland. Immature specimens dominate to the middle of July. Cleistothecia begin to mature towards the end of July in South and Central Finland. In August and September the species is easily visible; hence the peak of collections occurs during these two months (Fig. 1 ) ed twice on Caragana; one locality being a new find (Fig. 3) . By 1985 14 new collections of lvf. palczewskii were made and the species had now spread to Central Finland. At the same time only one specimen of lvf. trifolii was found in Hattula; a site where the species had persisted on Caragana from the year 1965. By 1987 17 new specimens of lvf. palczewskii had been collected and the species had now reached Oulu in northern Finland (Fig. 4) . The year 1987 marked also the last collection of lvf. trifolii on Caragana. By the end of 1998 lvf. palczewskii had reached Ivalo and Muonio in Lapland.The present distribution is shown in Fig. 5 . The fast invasion is explained by the unusual abundance of C. arborescens as an ornamental plant in Finland (Hamet-Ahti et. a!. 1992). Caragana arborescens was apparently first introduced to Europe in 1727, when D. Messerschmidt brought seeds to St. Petersburg from his expedition to Yenisey River, Siberia (Buligin & Firsov 1998) . According to Parvela ( 1930) seeds of Caragana were brought from St. Petersburg to Turku, Finland, in 1744 , where the plants produced their first flowers in 1748 (Bjelke 1750). C. arborescens was similarly introduced to many other countries in Europe from Russia. C. frutex was brought into cultivation in St. Petersburg in 1736 through seeds collected by I. Heintzelmann (Buligin & Firsov 1998) , probably along the Volga River in SE Russia. It never became as widespread in Finland and elsewhere in Europe as C.
arborescens .
A search for lvf. trifolii in 1998 from the same shrubs on which it had occurred for 17 (Helsinki, Malmi) and 20 (Hattula, Lepaa) years showed that the species could not be found any more (observations by P.A.). Leaves from basal shoots were especially observed, because on these the more massive infection of lvf. palczewskii was not as likely to mask the occurrence of lvf. trifolii. It is likely that lvf. palczewskii, being a newly arrived specialist on this genus, has actually ousted the other species with weaker and more occasional infection on Caragana.
lvf. palczewskii often causes so heavy infections that even free-growing shrubs of Caragana become conspicuously white. Especially severe infections can be observed in hosts grown in hedges, which are regularly cut and thus develop a continuous dense "monoculture" of even-aged shoots. Due to this fact, some gardeners have replaced hedges of C. arborescens with other species. As to be expected, the fungus seems to make no difference between different cultivars of Caragana. Twenty specimens of C. arborescens 'Lorbergii' and 'Pendula' have been collected from mid-August to the end of September, their phenology apparently reflecting overall collection activity. Only one specimen originates from C. frutex, on which species lvf. palczewskii has not been previously reported ( cf. Karis 1995) . Scholler (1994a) reported that lvf. palczewskii most likely overwinters as mycelium inside wooden parts of the host. To support this he had a series of in situ observations where the first signs of surface mycelium developed at the basal parts of the leaflets. A study of 30 juvenile specimens from Finnish herbaria showed no support for this idea. Also field obser ations verified that the first mycelial patches may develop to any part of the leaf and leaflet. In one collection mycelium and cleistothecia developed on empty pods of C. arborescens .
Material studied

Microsphaera trifolii
Uusimaa: Artjarvi, 1981 Haikonen 1674 (H) , Helsinki, 1966 , 197 1 Savas 4, 879 (H), 1972 . Mantsa1a, 1987 Haikonen 8864 (H); Vantaa, 1966 , 1971 . Etela-Hiime: Hattula, 1965 , 1976 , 1982 . Heinola, 1954 Rauha/a (H) . Humppila, 1972 Alanko 21929 (H) .
